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The snow crystal, solidifying as it does from the vapor 
of the atmosphere, is formed under circumstances exce - 
cules. The passage of the material of which the crystal 
is made direct from the vaporous to the solid state, with- 
out passin through the 11 uid stage, is a circumstance 

not approached by any other mineral. It is, however, 
not so clear as to what determines the formation of one 
or other of the various types. 

Of the observers, both in Europe and America, who 
have devoted their attention to the study of snow crystals 
hfr. W. A. Bentley, of Jericho, Vt., has undoubtedly 
gathered the most estensive and valuable body of data in 
existence. During the past 37 years he has each winter 
secured microphotographs of snow forms, until his col- 
lection now comprises over 3,000 negatives. In the U. S. 
MONTHLY WEATHER REVIEW for 1902 he gives an inter- 
esting summary of his work up to that date, together 
with reproductions of 255 microphoto raphs. 

In  1S99, while a t  the University of #iscon.;in, I had the 
opportunity of seeing a large number of lantern slides 
made by air. Bentley. In  1900, on removal to Colorado 
College, I secured a set of some of these slides and from 
that time have enclenvored to study the general problem. 
After several seasons of more or less systematic observa- 
tion, however, without the aid of photogra ’hy, of snow 
forms as found on the eastern slope of the 1 tocliy Moun- 
tain ranme a t  the elevation of 6,000 feet, together with a 
study 07 Mr. Bentley’s )riper, I began to reach some 
interestin conclusions. khcse were Jublished in April, 

9 n  im ortant part of Mr. Bentley’s work is contained 

ous types of crystals wit,h respect to (1)  storm section, (2) 
tem erature, and (3) cloud source. This i s  summarized 
in t R e following tables taken from my former paper. 

The crystals in the tables are divided b Bentley into 
seven cltisscs RS follows: (I)  Columnar, (2ysolid ta’hular, 
(3) stellar-nucleus (having solid centers), (4) fern-stellar, 
(5) doublets, (6) needle-shaped, and (7) granular. 
TABLE l.-l?isEribzition of snow crystuls of varioous types for 181 general 

Vern~o?il storms, yeors 1897 to 190% 

tionally favorable to freedom of movement of the mo P e 

not enera !? ly met with. Tlcse facta, no doubt, account 
for t a e great variety of crystal form observed, a variety 

1905 and 5 une, 1906.2 in the “Colora h o College Studies.” 

in the ta i! les he gives showing the distribution of the vari- 

Storm section. I (1) I (2) 1 (3) 1 .  (4) 1 (5) I (6) I (7) 
, _ _ _ _ _ I  ,-I-- 

(5) (6) 

Pet. Pet. 
0 7 

13 6 
4 6 

--- 

N ........................................ 1 
NE ...................................... 
E ........................................ 
SE.. ..................................... 
5.. ....................................... sw.. w 
NW. 
Central. 
Undetermined.. 

Dlstributionfor lllocalst-, 1901-2 

.................................... ....................................... ..................................... .................................. ......................... ----- .... 13 27 0 1763 ------- 
Grandtotalforalleasas ........... _j 1: 1 21 1 23 1 4 I 6 1 20 

1 Prawnted belch the Pacific Section, A. A. A. 8. Pasadena, Calli., June 19,1919. * see ~ISO ~ e v .  Nephol. BIWUW, 1807, pp. ias-id. 
152418--ao--1 

TABLE !?.-Distribution of aystab With respect to temperature. 

pet. ~ c t .  I ret .  ~ t i .  ~ e t .  p a .  
Medlumcoldstorms+15°F to+5’F .... 23 20 3 
Very c o l d s t o m  +bo F. to‘-lO” F ...... 1 10 I 22 1 I tt I I 4 

Prof. G. Hellmann in an interesting little book entitled 
“Schneekrystallen,” printed in Berlin in 1893, cites 
figures for the three types (2), (3), and (4). Taking 
these types by themselves the following table resulb: 

TABLE 3. 

TAELE 4.-Diatn’hition of q i s t d s  ulitli respect to cloud so~~rcea dwing 67 
s t o m ,  wiirter of 1901-2 (Bcntlq). 

Character of clouds. 

Curnulo-nlmbus.. ........................ 
Slratus m d  nimbus.. .................... 
Clrrwtratuu and nimbua ................. 6 16 
Stratus ................................... 16 33 
Cirrus .................................... 0 0 
Clrrw,tratus.. ........................... 
Clrrusmd cumulus ...................... 
-_ -- 

- 
(7)  

Pd. 
- 

41 
0 
!a 
11; 
0 
0 

2? 
- 

In  considcrinm the foregob tables the followi 
remarks by Mr. ’Bentley should %e carefully noted: ‘% 
will be noted that the cirrus and cirro-cumulus clouds 
have deposited no snow crystals. These clouds, when 
occurring done, very rarely, if ever, deposit crystals of 
sufficient size to fall to the earth. * * * When 
nimbus or stratus clouds are present the existence of 
cloud strata lying above the lower clouds can not be 
certainly determined, but have been inferred from general 
considerations. In general, the snow forms are most 
frequent when two or more cloud strata esist. * * *” 

For a more complete discussion of these tables both 
Mr. Bentley’s and my articles should be consulted. The 
conclusions which I reached from their study are as fol- 
lows: 

(1)  The o en-st.ructure t?pe of crystal (frequently 
called the “&m-stollar” type) is on the whole of the most 
frequent occurrence. Bentley himself remarks: “The 
pre onderance of the branching open-structure crystals 

that such ty es actually form a larger ercenta e of the 

(2) They are numerous in the case of local storms; in 
general storms they seem to be most numerous in the 
southern segment. 

an 9 granular forms will be noted, and it may be added 

toteal mass o P crystals than is indicate a i  by the gures. 
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(3) They are more frequent a t  low temperature than 
at high temperature (Bentley). The reverse is true 
(Hellmann). The contradiction here found may be 
ascribed to the small number of cases esamjned by the 
rea ective observers. A the numhcr of observations increased, I shonld 
expect Prof. Hellmann’s conclusion to be verified riither 
than Mr. Bcntlcy’s. To this, however, there would be 
notable exceptions [see (S) hlow] for the qiiestion of 
surface temperature is fu r  from conclusive. Othcr fnc- 
tors would need to he considcred, such as the humidity, 
both ahso1ut.c and reln t.ive-the prcsonce or ahsence of 
more than one cloud stratum; nt.mosphcric. turlirilenca 
and wind velocity, conditioning the length of time the 
crystal is kept. aloft. 

(4) They nrc nhiindmt in the case of low-lying clouds. 
F ( 5 )  Crystals hnving solid centers arc most frequcnt in 
the case of high-lying cloucls. At low temperntures 
these clnsscs enin n t  tlie espense of the grnnulur type. 

(6) The grrinular ty )e occurs frequcntJy when the 

frequent nt low temper- ‘1 t iiros. 
(7) The doublets untl nc!ecllr-sliapcd crystals nre in- 

frequent nt best and oc.cur nhout equally nt. all t,empcra- 
tures; doublc-cloud strutu sccin to bc f:LVOrdJlC to their 
formation. 

(8 )  In the case of light snow1 fnlling sometimcs from 
an appnrcnt ly clcnr n tmc~sphere, cnreful o1)servti t h i s  in 
ColorrLdo convincccl nic that the crystals from low nlti- 
tudes, 1)clow 3,000 fcet, :ire nlwnys of thc open-structure 
tjpc whilc thosc from Iiigli nltituclcs tire prcpont1criintl.v 
of the closccl-structure type. My 1iiy)er of JLIIW, 1W0, is 
takcn up with a discussion of t.his point.. 

(9) In rcgnrd to sonie of the rarer forms, doulilcts tind 
needle-shaped forms, when the?- occur they come in hrge 
numhers as i f  the conditions which produced them pre- 
cluded the form:ttion of the more common tahular tT )e.  

to lorniulate the fofowing genernl liypothcsis in rtyyrci 
to the formation and transformation of tahuli:r snow 

the tempcruture is hig 1 1 and in loctil storms; it is not 

With the precetlina studies tis u lxisis it soenis possi 1 )le 

crystals : 
First.-All snow crvstnls of tlie tabular tvne hare their 

origin in tho open-stlucture crystnl. 

all tabular crystals tend. 

~ s c c “ ~ ~ Y .  I to 12.) 
Second.-The solid hcsugon is the final form to wliicti 

(Figs. 29 to 34; 136 to 145; - 
170 to 172.) - 

Third.-Tliere is a transformation from the nrimitive 
to the final forms, this process being subject ‘to miinv 
varying conditions which leave their imprcss upon the 
crystal. 

Fourtb-There are two general transition irocesses ; 

to the crystal; second a process of trnnsformation in 
which the losses and gains result in n chunoe in nrrnnge- 
ment of material, a reduction in size an$ gcnerally in 
mass also. 

The rocess of accretion is to he re nrded ns a rapid 

phere tending toward sir iersaturation. Under these 
conditions the growth is o? the “fern-leaf” type and is 
readily recognized. (Figs. 12, 45, 153.) The raipidity 
of & the other hand, the transformation process takes 
place in an undersaturated region and consists not only 
of losses due to graduul evaporntion from the outlying 
parta of the crystal but nlso to gains due to still more 
radual condensation about the center of thc crystal. 

%e slowness of the process is shown in the filling in of 
the open spaces, in the completion of the hesngonnl 
figure of the crystal and still more in the wonderful sym- 

first a process of accretion in which new materin \ is cdcled 

one tal& place whcnever the crysta 9 is in nn atmos- 

owth is shown in the lack of symmetry. 

metry manifested in every detail of the pattern devel- 
oped. Time is the essential element in this process. 

Upon this hypothesis it is now ossible to arrange a 

prosimqtely, where the crystal belongs, what its his- 
tory has becn and something as to its age. It seeks to 
plnce the crj-stal in accordance with the successive 
stages of dcvelopmcnt through which i t  has passed. 
The clnssificntion is as follows: 

classification of crystals which sha e show, at least ap- 

Class I. First-mrowth Crystals. 
I.. Ases 03 crystallization alone prominent. Fin. 1 illustratea this 
-crystal. 

Ib. Ases with rapid gron-th additions. Fig. 8 is a good sample, 

I,. First grovth crystal modified bv e\-a.poration and condensation. 

I,,. Final completed crystal of first growth. Fig. 29 is a fine ex- 

11,. Secondary ases prominent outside of the Jrst-growth center; 

HI,, 11,. TI,, have the same significnnce as under the First-gmdh 
Kumerous ca~es will be found in the photographa 

while fig. 13 seems to show the limit of this stage. 

This type is freliiently met with. Pig. 15 is a good sample. 

ample. 
Class 11. Second-groxth Crystals. 

fig. 38 will illuetra.te. 

Crystds. 
which follow. 

C ~ F S  111. Third-groirth Crystals. 

C l a ~  I V. Foiirth-groii th Crystals. 

Clnes V. Special or iinusiial forms. 

I l l . ,  ,,, ,, hme the Kame significance as above. 

This is the highest stage of growth that I have ohFerved. I do not 
find any examples in the data herenith presented. 

Here we frequently find that the 
pnthological nther than the normal caees proye the most informing 
end Iurilish the most eitggestive data. 
Thc nhove clnssificntion hns hem mnde to apply pri- 

m;ir;ly to t.he t:tl)ul:ir form of crystd. The columnar 
ant1 othcr forms present equtilly int~rcsting rohlems, 
which a t  prcscnt scrm to be somewlint more c P ifficult of 
solution. The r o u p  of crystads 196, 197, 198, some 

The ohscrvations of the past 19 yenrs have tended to 
increase my cont~dcnce in tlic conclusions set forth above. 
Rcmovnl to southern California has put a. stop to direct 
observation, hut I have found abundant material for 
study in photogruphs furnished me by Mr. Bentley. 

The present )nper,in so far as it  resents new material, 

by Mr. bentley during the winter of 1016-17. This 
selection was made pnrtly because of the enthusiasm 
with which he spoke of the vnriety and beauty of that 
senson’s crystals. His ent.liusinsm was entirely justified. 

The number of t.abular crystals is 21 1. There are also 
some 15 of the columnra and doublet t,y es. Some of 

There are several features among the present collec- 
tion of photographs which call for more than a passing 
word. 

First, i t  is well worth m-liile to pause for a moment 
and consider the line atterns of many of the crystals 

connected with snow-crystals. It is the opinion of 
students of the subject that these lines are air tubes. 
G. Hellmann of Berlin discusses them as follows: 

rimary and 
secolidary rays lies in the capillary cavities which d e y  contain 
* * * Attention m~ called to them as early 118 1681 by Rossetti 
and by Wilcke at a lzter time. * * * It was in the laminar mow 
crystnl that I observed them for the first time, for they are usually 
larger there and thus more easily seen * * * the inner distance 
between the capillary tubes is ordinerily from 0.02 to 0.05 mm. and 
the largest diameters of the tubes themselves are of about this order 
of maguitude. * * * 

Second: Several of the individual crystals reward 
These fall into the following groups; 

(1) Nos. 188, lS9, 190. 
(3)  Nos. 76, 199, 200. 
(3) Nos. 184, 185. 

15 in nunil)w, i l  5 ustnite this clnss. 

is t t  stirdv of t i e  \ complete crop o P photographs secured 

tlie “special” crystals have proved especia r ly interesting. 

They constitute one o P the, as yet, unsolved problem 

The most remarkable festure of the structure of the 

careful study. 
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Taking there in order; (1) It is evident that these 
three crystals wem broken and afterwards repaired 
themselves to the extent shown. In  all three cases it 
must have been necessary for the impaired crystal to 
pass into a region of high humidity, to build up secondary 
axm and then for the growth on these axes to consoli- 
date. In  each of these cases it would appear that the 
secondary axes formed oiily on the inipaired portion 
of the crystal. In  crystal 1S9 and 190 we further note 
that on the repaired portion of the crystal the pattern 
of the older portion is reproduced. 

From the above we are led to conclude: 
I. That the force of crystallization, assisted it ma 

be by attendant circumstances of temperature-humibl 
ity and electrical state-is much stronger as one 
ap roaches the center of the crystal. 

PI. The restoration of the pattern, as well as the mate- 
rid of the lost part of the crystal, would indicate that 
the law of symmetry means more than has heretofore 
been assigned to it. The infinite variety in designs 
found may be due in their inception to fortuitous cir- 
cumstances, but the pattern once started is fixed to a 
de ree hitherto unthought of. 

&I Crystals 76, 199 and 200 should be studied to- 
gether. In  76 and 199 the channels between the 
sestants are o en and estend almost to the center of 
the crystal. f n  No. SO0 these channels, originally 
open, are now completely closed. Moreover, the out- 
line of the "fUing," showing all the irregularities origi- 
nally present, seems to show a ra id rocess of filling 
in, as if the inhibition had been su X P  deli y lifted and the 
process of filling ranidly carried out. In  my first paper 
(Ma , 1905) I made a suggestion in regard to crystals 

It is pcr,iiissible to suppose that the ,articles thrown 

charge, leaving the surface from which they come 
charged in an opposite sense. Now since the evnpora- 
tioii would be nore nctke at  the tips of the crystal than 
in the angles, the former rcgion would have a stronger 
charge than the latter. In  this may a difference of 
potential would be established between tip and angle 
and the charged vapor particles would have a tendency 
to follow this potential gradient. In other words there 
would be a net loss of material to the crystal but there 
would be a transfer froin the tips into the angles of the 
crystal thus tending to build up the solid form of crystal. 
Nest let us su pose (e. .I that the tips of the crystal 

Also that the vapor partides in the general region are 
ne atively charged. 

bhe result now would be that since the walls of the 
an les are negatively charged and the free vapor l a r -  
tic P es negatively charged, the free particles attac in 
themsolves to the crystal would be less and less deposite 
on the walls of the angles, thus leaving the channels 
o en and building u the outer portions of the crystal. 

enough to render the cr tal a comparative lion- 

by conduction. 
e were to next pass 

into a stratum which is a t  a G h e r  temperature or 
where the vapor particles are positively charged or 
neutral; the result of the first would be to dissipate the 
screening charge by conduction, thus pernii t ting the 
deposit of vapor particles upon the screened portion, 
while the second would invite such de osit. I n  either 
case, the channel would be rapidly d e d  up as shown 

of t i e  9 form of 199 substantially as follows: 

off by evnporntion iiiay cnrry with t ! ieIn nn electrio 

are positively c R arged an 2 the angles negatively charged. 

5 
TIis effect would on P y be operative a t  temperatures low 

conductor, otherwise the c r arges would be dissipated 

Finally, if a crystal of this t 

in fig. 200. 

184, 185 at first these seem 
Further consideration, how- 
extreme cases of 199. Two 

Thus, 

see that rudimentary rowths have started at  the 

first-growth crystds, 40 to S2 second-growth crystals 
and 145, 153 third- owth crystals. Such growths are 
of rare occurrence, Yeing found on but 5 per cent of 
the present data. 

If crystals of this sort were now placed under the 
conditions which produced Nos. 76 and 199 the result 
would be to produce Nos. 154, 1S5. These crystals are 
then to be classed under I,, 11, or 111,. The fact that 
they are rarely found would be due to the double fact 
that the rudimentary start required is rare and the 
further condition producing 199 is rare. 

(b) The second explanation is based upon a recent 
letter of Mr. Bentley in which he makes tlie following 
signiScsnt remark hi regard to figure 1%: 

I have several such. Crystals of this (seeming) sha e are quite 
common in some snowfJllu, ossibl 1 per cent ljaing of %is shpe  for 
a brief time. But so f i r  as ?am abre to learn. the 12-pointed ones really 
consist of one crystd superimposed 11 on mother. and never gowing 
outward on the same p l m w  It woulfseem as if there must be a short 
bar or connection at the center, for the r3ys of the one usual1 pro'ect 
at an iutermediate direction between the rays of the other. t-et they 
are easily detached one from the other. Crystal 185 waa 80 detached 
after photographing it. 

This would connect many, if not all, crystals of the form 
lS4-1S5 with the cluublet crystals shown in No. 196. It 
would also make each member of such a doublet of the 
form of 199. The interesting feature i3 the fact that the 
ases, or rays, of the two members lie at a 30" angle with 
each other instead of being parallel as in 196. Remem- 
bering that tlie connecting bar botxeen the two mem- 
bers 1s esceedingly short, and remembering that the rays 
of the crystals nrs electrically charged, it would seem 
possible to invoke the same electrical action already 
suggested RS responsible for type 199, here also, thereby 
forcing tlic nses to place themselves a t  a niasiniurn dis- 
tance from each other, as shown in 1% and 155. 

As no attempt is made in the present paper to discuss 
the doublet further comment is reserved for a future 
time. 

Tubular s u m m a y  of d l  crystals. 

uite different explanations seem possible, (a). 
g 7 ancing at Nos. 6, 7, 36, 40, 41, 47, 83, 148 and 153 we 

middle of the sides of t P e crystals. Nos. 6 and 7 are 

- 
First growth. I! Sccond g & d '  I/ Thlrd growth. !I Totals. 

The foregoing analysis of a considerable body of snow- 
crystal data has been given as an attempt to find, if ossi- 

eventually to a solution of some of the many interestin 
and a t  present apparently insoluble problems connecte 
with this most fascinating subject. 

My thanks are due to Mr. Bentley,from whom I se- 
sured the photographs, and to Dr. Ford A. Car enter, 
meteorlogist in charge of the Los hngeles $eather 
Bureau, and to my student, Harold P. Hamilton, who 
helped me in looking up references. 

ble, an adequate method of classification which sha fi lead 

8 
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CLASS I. FirsbCrowth Crystalr. 
I. Flga. 1,a 9;striotlp speakhg.No. 1 alone beIongs to  this subclass, Nos. 4 and 3 having evidently reoeived a d d i t l d g r o w t h  which haaoon8olldat4d. Number o l o a ~ l l d ;  -1.4 

1s Flgm. 4 to 14 lncluslve (also flg. 186). Number of cases 10; =4.7 per cent. There ma he doubt whether No. 4 ought not to be p l a d  undez I.. The eRect of such errors will be 

Flga 18 to !28 Inolusive'also Nos. 187 189 191 192 1 9  203. Number of cmes 32: -10.4 per cent. The cr stals Irom No. 19 on ml ht  easily be placed In class Id but It is bet- 
to include h d e r  I d  oniy those crysths Chlcb h&e a'hsolutely reached the dnished stage, as shown by tze eomplrtrd hexagon. ft Is lnterestlng to note that the notch In the 
mlddle ofeachsideseams to  be the last part to Allin. 

k Flgr. 19 to 34 inclusive; also Nos. 173,174,176, 178, 181,183. Number of cases, 13; -5.7 per cent. There may be.some doubt as to whether Nos. 33 and 34 do not belong under 
Tot8lnum~ofoases in  ClassI,47;-22.2percent. 

peroeni of total. 

lessened as the nuinher o~crystalsclsssieedislncressed. 

Class IId. A t  all events they aflord beiutllul e.nmples of Nature's masterpleces in symmetry and ddgn. 

CLASS II. Second-Growth Crystals. 

XI, Figs. 35 to 4llncluslve. Number of cas= 'I; -3.3 er cent. -411 of there samples are ercellent. On some the secondw growth has started, 81 in Nos. 3!i,36, (0 and 41. The 
prlmacy of the axh  Is evident. The e$stmce orrudimentary a- a t  the center 01 the sides In the case of Nos. 36. d and 41 should he noted. Further comment m thh 
d l  be made later. 

18 Flga.42 to 56 Inclusive. These are excellent samples and show rlenrly the hiti31 staqe OF the r o w s  of consolidation of the secondary growth. 
Number ofcases. 15; -7.1 per cent. It is a little purrllng to deterrmne whether a wystal beyongs under I l b  or 11.. I t  Is also diflcult to determtne the exactprogressive order. 
Figs 57 to 135 inclusive: also Nos. 179. 1@3 1% 1% 189 193. This clsss Is by f x  the bsst represented of any. I h d  that Hellmann in hls little book shows 55 photographs, of 

wibh 18 percent belong to this class as k g a i h  i 0  pe; cent for Bentley. Tale rolJer ~~l imato  or Vermont wodd leld one to ecpe$*t this. 
No. 82 shows a well developed serondah xais at the middle of caeh aide. It ~Vjll be noled that the channels in No. :G have heen kept 0 en clear down to the Erst order crystal. 
Nos. -108: The proces- of concolidation IF prpttv wcll on tmnrds conipletion. The .ymrnetry uf the interior pattern will he notetas  well as the shaplng up of tbe outer 

ed 
Nos.%7-119: It i s h  !r stalsoIt?istype thst the mosterll.iisiteerarnplesols?low-r,r).stal hmdipraft are to be foimd. It murt hare bean after contem Iatlng such 81 thew 

thatOl3iis Xn*nuso?UosJlain 15;;s I::este4 their use as pltterns for deslms. It seernsstnnsethat theide3 has not heencarrled oiit in embrolderyan8stalned gla8reReoti. 
Nos. 119-135: The crystals on the present plate have reached their h a 1  stage oIgrO\r th. I t  is likely that inost of theorgstals that reach this degrea of perfectlon donotcom- 

plete their growth or perhaps do so after reaching the ground. 
N u m b  olcases. R51-40 per cent. . F&a. 136 to 145 lmlualve; elso No. 194. Number of cases 15: -7.1 er rent. 

In most ca os the Hne of demawation between the flrnt and second order crptxls is wcll defined. 

$otal nutnger of cases under Class 11,122; -57.6 per cent. 

CLASS 111. Third-Growth Crystals. 

III.. Figs. 146 to 150 Inclualve, alsoNo.191. Number of cases. 7: -3.3perrent. In all 01these crystsls the thlrd growth axlslsrudtmentary only. TU, however,lsacrldentel 

IIh. Figs. 151,152. Number ofcases, a: -1  percent. 01 these 152 is the better example, bath are rnmper. 
III.. FI s. 1.3 to 1;). ii-liisive. .All of these shox 3 heivy 'ern vth of thethird order. No. 155 is D good simple. No. 158 is an especiallpgoodsample. No. 162lsanother showing 

IIa. Figs. 171, 171, 173.3 %was: -1.4 per cent. Totnl na nher ofcases under Class nI, 30: -14.2 per cent. 

rather than general, for we shall see in thesucceedlng crystsls well de:-eloped growths. 

t i e  perfertion of detail so often shown by thasecrystals. 
Number of cases, 1% -8.5 per cent. 

All of the& arystals are included in the req!il?r >llssiRwtion as follow 

~ ~ ~ ~ ~ ~ ~ r ~ ~ ~ ~ ~ 1 ~ ~ ~ t ~ ~ : I : 8 7 ~ ~ i : : Q  zi;,:% :$I!$ f ~ ~ ~ i ~ ~ ~ ~ ~ ~ ~ ~ ~ ' ~ ~ ~ ~ ~ ~ ~ ~ '  ks??f.I% 3re qtrm?ely lllce tri3n:les thou:h the still follow the heusqonal Ian of c ryr  
tsllizatlon. I t  is un,isia?to And 3 ?ir::le in the line pltter!i. No. IS0 :wnro;imrtes to this. 'No. IS1 Ins the line plttem broken up Into Jots, while 182 hasa drapery-Iike pattern 
which h unwral. No. 179 probihlv w.is broken and hzs heen "men4e 1" bv the hiry work'nen. 

All of these qrystals are inrludej in the re7 11sr -1.lssification 3s lollows: fin 1M. Il.: IS;, IIg: IS% Ii,; 1.97. T,: 158. I.: 189, ITp: 190, IId: 191, Is: 192, I.: 193, IT& 194,111.: 195 11.. 
Nos. la, 185.belong in a .?IASS by !he nsel&-s, spplrentlv. bnt closer study will link t h m  wlth Nos. 199 and ?OD and also with crystals 196. Nos. 186. 187,188,189 and 190have 

ban In the repair shop and have an nteresting story to tell. 
Nos. 193 194 and 195 have p%s* throiigh a fringe of cloud liquid and haye ?aught some of tho drops. l o r e  of this would glve a granulated crystal. No. 195 seami to 

hsve besn falling without whirlinq. sinre one ed:e hns ' avht  sll 0 1  the d r n x  
Of thasecrvstals. Nos. 199 and 200 belong in the r e m d  classiflcation: h h  la11 Into class I.. They 3ru ho\r.ever, to be especlally studied because of the channels runulng nemly 

I'm is 0 ilp o~nsionnlly l0:lnd. 
I - . .  - -  to the &ter In' eschrase. 

o m  the lnterlor ought to contaln a krge drop of water. The appearance of the crystal does not seem to miicate thls. 
The crystal at the renter 01 the lite Is prohshly a columnar crystal wlth one end melted do\\n. I t  ma however, he one of the "F1agon"crystals sometimes found. In such 

CLASS IV. No Fourth-Growth Crystals were found among the present data. 

CLASS V. Specin1 or ilnusual forms. 

1. Cdiimnar crystals: groups 197, lDR, 11 cam; -5.2 per cent. 
2. Douh1et.s: group 195, 3 cases. 1.4 per cent. 
3.P~ra1ntdal er~stals :  group 107, 1 rase. 
Tom of speclareasas, i5; --7.1 per cent. 
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